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It is the rare family physician who has not 
thought about purchasing a computer for his home 
or office. This article will address many of the 
issues, concerns, and approaches that the family 
physician should take when evaluating potential 
applications and purchase of a computer for an 
office.

The specialty of family practice is well suited to 
computerization—there are many patients in the 
practice with frequent billing, there is not an over­
whelming amount of information on each patient, 
and the data handling for billing and administrative 
uses takes a good percentage of the ancillary per­
sonnel’s time. It makes more sense for family phy­
sicians to have computers in their offices than 
it might for surgeons (fewer patients and billing 
data), for internists (too much medical data), or for 
psychiatrists (fewer patients with a data base 
that is less well defined). A number of additional 
clinical and educational advantages that may be 
achieved by adding a computer to the practice 
have been described in earlier papers in this issue.

A Useful Approach
Define Current and Future Needs

It may be helpful, at least initially, to think of 
the computer as a black box and to try to identify 
the various outputs (printouts or video displays) 
that one would like to see. To help conceptualize 
the potential uses for a computer in a physician's 
office, this list can be arbitrarily broken down into 
billing outputs, administrative outputs, medical 
outputs, and research and education outputs. Pre­
vious papers have described and illustrated a 
variety of applications in all of these areas. One 
potential “ wish list” (Table 1) summarizes most of 
the current uses for computers in ambulatory care. 
No single system provides all of them. In fact, 
most of these uses will have to be customized and 
programmed for any given setting.
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Bobula1 has suggested the following criteria to 
determine whether an information management 
problem might be amenable to computerization:

1. Frustration with routine or repetitious proc­
esses that must be done often (eg, preparing en­
counter forms)

2. Excessive time requirements to accomplish 
certain routine tasks (eg, typing insurance forms, 
letters, or manuscripts)

3. Need for a mechanism to compile, analyze, 
or display information necessary to make decisions

To introduce a computer successfully into a 
practice, a physician must be willing to change the 
way data are currently handled in the practice. To 
make this change may require more time and en­
ergy than estimated as well as some hard decisions 
that demand leadership, interest, and involve­
ment. If interest and commitment do not exist, 
computerization of any function is unlikely to be 
successful. Many physicians like the excitement of 
dealing with new ideas or ways of doing things, but 
unless the group or organization is prepared to 
take on the procedural discipline to go through the 
following steps, it should be questioned whether 
the organization is ready for computerization.

Obviously, just to be ready to computerize 
some portion of a practice is not enough. The 
practice must also be able to afford computeriza­
tion. The only demonstrated cost-effective tasks 
that computers can do in family physicians’ offices 
are billing and keeping track of patient accounts. 
Many experts feel that it takes at least a two- 
provider practice or 75 transactions or more a day 
before a computer becomes competitive with a 
well-run manual billing system (eg, pegboard).

Examine Current Operations
After the wishes and needs, available funds, 

leadership, and commitment are assessed, the 
next step should be to examine the current opera­
tions to see whether procedures can be done more 
efficiently or more accurately without computeri­
zation. Present activities (eg, the flow of billing 
and medical data, staff responsibilities, the current
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attainment of medical goals in preventive care, the 
current resident evaluation system) should be ex­
amined to determine areas that might be improved 
without computerization. It is important to calcu­
late the cost of producing a billing statement in

terms of personnel, mailing, supplies, and so on, 
to know how many insurance forms are sent out 
monthly, and to try to estimate the amount of lost 
charges. If the office is well run, if there are no 
major areas where computerization would help the

Table 1. Potential Uses (Outputs) of Office Computers

Billing hematology, nephrology, arthritis, hyperten-
1. Patient bills sive), prenatal, or well-baby
2. Third-party statements 6. Patient dispositions
3. Delinquent balance reports 7. Physician and/or patient reminders
4. Aged accounts Preventive care
5. Detailed analysis by source o f payment/ Drug m onitoring

provider/procedure 8. Patient surveillance— preventive care needed
6. Accounts receivable analysis 9. Total medical record (eg, COSTAR)

Adm inistration Research/Education/Other
1. Patient registration I.W o rd  processing
2. Patient scheduling Questionnaires

Analysis by provider of no-show rates, cancel- Manuscripts
lations, patients seen Patient education sheets
Pull list fo r medical records Referral letters
Preprinting patient charge slips/encounter Grants
form s Manuals/reports

3. Patient statistics— Demographic 2. Games
Age/sex registry by provider 3. Medical staff functions (for credentialing,
Statistics by procedure or level of service proctoring, privilege renewal, continuing med-
(procedure code) ical education hours)
Statistics by diagnosis (diagnosis code) 4. Electronic spreadsheet (for budget analysis)
Statistics by dem ography (ZIP code, occupa- 5. Data base searches
tion, etc) 6. Patient simulations
Statistics by provider 7. Tests/questionnaires

4. Ordering and com m unicating w ith  labora- 8. Instructional programs
tory/pharmacy 9. Biostatistics packages
Drug labels 10. Health hazard appraisal
Printing prescriptions 11. Medical decision analysis
Cost analysis by prescriptions/laboratory pro- 12. Family studies/continuity of care measure-
cedure ments
Calculating date patient is out of medications 13. Documentation of resident experiences (pro-
Drug-drug interactions cedures, scores, chart audit, rotations, cur-

5. Patient recall v is it reminders riculum objectives mastered)
6. Staff/resident schedule 14. References/bibliography
7. Other adm inistrative uses: accounts payable, 15. Quality of care studies

payroll, general ledger, inventory Protocols

Medical
Physician reminders w ith  b ib liographies

16. Interface w ith  other computers/national data
1. Medical h istory (entered by patient or pro- bases

vider) National Library of Medicine (Medline)
2. Patient profiles (patient summary) Electronic mail

Problem list Data sharing fo r research
Drugs currently or recently prescribed Access to off-site data
Recent laboratory results Other national data bases (AMA/GTE, Toxline,

3. Progress notes (coded vs free text) Chemline)
4. Test results (flag abnormals) A irline schedules, Dow Jones
5. Flow sheets

Especially fo r chronic patients (eg, cardiology,
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practice, and if no one has a burning interest in 
computers, then the decision is obvious. On the 
other hand, adding a computer to a disorganized, 
inefficient office is unlikely to improve the practice.

Define Characteristics o f Desired System
Initially, it is important to distinguish between 

computers for the home or small office (micro­
computers) and computers for a medium-sized or 
larger office (minicomputers). Although this dis­
tinction is becoming more blurred and may disap­
pear in the future, presently there is still a logical 
difference between the two. The use of the micro­
computer, with its standard programs in word pro­
cessing, electronic filing (data-base management), 
and finance (spreadsheets), has been considered 
elsewhere in this issue. Medical billing packages 
are available for many microcomputers. The major 
problems with currently available microcomputers 
are inadequate storage, slow access to that stor­
age, and the inability to link many terminals. Mini­
computers have all these capabilities, and are, 
therefore, preferable for applications involving 
large amounts of information (such as in practices 
with more than four full-time providers who wish 
to do all of their billing, as well as other tasks, 
by an in-house computer). Although most of this 
article is applicable for either situation—mini­
computer or microcomputer—it is directed more 
toward the larger and more complicated practice.

If billing is intended to be the prime function of 
the system and expansion into other areas (such 
as scheduling, storage of additional medical data, 
or research uses) is unlikely, there are many com­
mercial systems available that will provide this 
function. In evaluating these systems, many points 
must be kept in mind. A suggested list of questions 
to ask vendors is provided in the Appendix, and 
the suggested reading list included at the end of 
this article may also be helpful.

After assessing billing and other administrative 
uses, patient scheduling may be considered for the 
settings of many physicians. Most of the commer­
cially available patient scheduling systems are not 
impressive, however. The abilities to schedule 
patients quickly, to schedule multiple visits easily, 
to change the number of appointments per pro­
vider, to search for open appointments, and to 
keep track of missed appointments are important 
attributes to review. Some scheduling systems 
print an individual charge slip (which can be used

as a “ super bill” ) for each scheduled patient. Lists 
for medical records to pull charts can be generated 
the night before.

If additional tasks with medical data are antici­
pated (eg, discovering which patients have not had 
their influenza vaccine or which resident has the 
highest frequency of tranquilizer prescriptions), 
the system chosen may well need some additional 
programming. The availability of technical assist­
ance, through the vendor, a hospital, or a clinic, 
becomes an important issue. Programming always 
turns out to be more difficult than anticipated as 
well as more expensive. Custom programming and 
new system design should be avoided as much as 
possible.

A key item to consider in careful planning for 
the future is estimated computer storage needs. 
How many patients and how much information 
will be on the system in five years? In ten years? 
Particularly in dealing with a microsystem, under­
estimating storage needs in the future is a common 
problem. It is difficult to store more than a few 
hundred patient records on one floppy disk; and 
changing disks frequently can be tedious and time 
consuming. Hard-disk storage will probably be 
needed, and it is important to determine at the 
outset whether such storage can be added easily. 
It cannot be overemphasized that data collected 
should be limited to the essentials to decrease 
input and storage costs. Another issue in decreas­
ing data storage costs is the question of which data 
are needed for immediate retrieval and which can 
be stored offline for later retrieval. If certain data 
are not needed for immediate retrieval (such as 
some registration or medical data), then it may be 
less expensive, both in system design and storage 
costs, to keep the data in another file.

Although having one system handle all the data 
is desirable, in many situations it becomes too ex­
pensive and cumbersome to try to redesign one 
system to cover all aspects of computer needs 
in large clinics. In this case, it may be preferable 
to have different systems for billing, word process­
ing, and other functions.

The hardware needed must also be estimated: 
How many video terminals are necessary? How 
many printers will be used? Where will the com­
puter be located? (Some minicomputers require 
their own rooms with air conditioning and a sepa­
rate power supply, which is often very expensive. 
These needs may not be initially appreciated.) Is it 
easy to run lines between the terminals and the
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computer? (Keep the lines as short as possible— 
less than 100 feet.) Will there be a loss of response 
time when everyone is using the system? (Most 
feel that the response time to an inquiry should be 
less than two or three seconds.) How is security 
handled? Who gets access to the data and how?

Evaluate A lternative Systems
If there is interest in leasing or purchasing a 

minicomputer system for a clinic, it would be 
considered standard practice to write a request for 
proposal and send it to a number of vendors. Obvi­
ously, this is not done when purchasing micro­
computers. However, preparing a request for pro­
posal and sending it to vendors is an excellent way 
to help specify exactly what is wanted in a system. 
The request for proposal does not need to be a 
formal document, but it should be a letter that in­
cludes such things as the characteristics of the 
practice, number of patients, number of providers, 
and number of bills per month. It should estimate 
the size of the practice in five years and attempt to 
specify the various applications desired. If special 
programming may be needed, it is useful to try to 
design how the output (the video display or the 
printed charts or graphs) would look. It is impor­
tant to specify the time frame for design and instal­
lation and to estimate a range of costs. The vendor 
should be told to specify the hardware and the 
purchase price, lease price, and monthly mainte­
nance cost for each component. The space and 
electrical requirements, as well as the implemen­
tation and conversion costs, should be requested. 
The vendor should be asked to respond with a 
description of the proposed system in layman's 
terms, to include a list of similar installed systems, 
and to provide a current annual report of the com­
pany. In addition, it is important to know how long 
the vendor has been in business and to see a list of 
the current number of medical accounts, which 
should be more than ten. In identifying potential 
vendors, information should be obtained not only 
from colleagues and conventions but also from 
local and state medical societies.

Initially, vendors may not respond with a for­
mal written reply to a request for proposal, but 
may instead want to set up a meeting to demon­
strate what they have available. It is important 
to approach these meetings in a frame of mind as 
detached and systematic as possible. Take plenty 
of time to view the whole system and bring some
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examples of billings from your practice for the 
vendor to put into the system. Take notes.

Frequently a practice may be considering 
a choice between a service bureau installation 
(such as a video display terminal connected to an 
offsite computer) or a complete in-house system. 
The advantage of having a video display terminal 
linked to a service bureau is that the capabilities of 
the system are known in advance. Service bureau 
hookup is preferable in areas where it is available 
if the person contemplating a system is a novice 
with computers and if the practice primarily wants 
billing services. A potential problem is that fre­
quently the computer vendor may service many 
large accounts, and the physician with a small 
account may not receive the necessary attention 
or customization.

Generally a modular approach to computeriza­
tion utilizing several standard software packages 
(including registration, financial billing and ac­
counting, scheduling, and medical packages) 
makes a great deal of sense. It is important to be 
able to expand or to upgrade the system for addi­
tional nonbilling uses as needed at a later time. 
The selection of a computer system should be 
based primarily on the initial applications under 
consideration. If the evaluation of future needs has 
been done well, major system modifications 
should be unnecessary for a long time. However, 
planned system expansions should be considered 
and incorporated into the initial system as much as 
possible.

Once the choice has been narrowed to three to 
five systems, it is extremely important for the 
physician and his colleagues and staff to visit sites 
where similar systems are installed and in use. 
During these visits, ask many questions, including 
those concerning ease of use, staff acceptance, 
cost overruns, staff training, service, and recom­
mended improvements. Obviously, colleagues and 
staff who may be using the computer system 
should be involved from the beginning.

Estimate Costs
No system should cost more than 20 percent of 

the yearly gross of the practice. This cost should 
be total cost, and include not only the hardware, 
but installation and other costs as well. As noted 
earlier, only billing services are thought to be cost 
effective, and even the implementation of com­
puterized billing will probably not save money in
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Table 2. Sample Evaluation Worksheet

Maximum
Available

System

Points A B C

Accounts receivable 50
Statement (billing) 20
Practice management reports 10
W ord processing 20
Other uses (scheduling, medical 

data storage, etc)
—

Documentation o f system 20
Vendor support and re liab ility 30
Expandability 20
Hardware performance 10
Ease o f use 20
Overall system costs 50

Total possible points 250

terms of personnel or other costs. As a billing serv­
ice increases efficiency by decreasing the turn­
around time of accounts receivable, the net effect 
may be some increased revenue or cash flow, 
and some decreased lost charges or accountant’s 
costs. However, all other benefits would be classi­
fied as intangible. When comparing systems and 
costs, there is no simple formula to weigh different 
benefits in terms of what they should reasonably 
cost. It is necessary to look at the practice re­
sources and situation to assess the importance of 
obtaining these benefits.

In addition, there are costs for hardware and 
software maintenance that may be as high as 15 
percent of the system’s purchase price. These 
maintenance contracts cover replacement of parts, 
field service, replacing equipment with loan equip­
ment, if necessary, software package updates and 
programming changes, and so on.

If the customer is knowledgeable, a used com­
puter may be purchased instead of a new one. The 
used computer market is growing, and some man­
ufacturers will also sell their used equipment that 
has been maintained under a service contract with 
its original owner.

The decision to lease or purchase should be 
made with the consultation of a tax advisor. Mini­
computers are often leased, and leasing should be 
a strong consideration, particularly for a first-time 
user. Microcomputers are usually purchased, but 
sometimes they may be leased. Some lease agree­
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ments allow a move up to larger equipment during 
the lease agreement, if that is needed.

Select the System and Sign a 
Contract o r Agreem ent

First, the choice of systems should be narrowed 
to three to five, and then to one or two. The Sam­
ple Evaluation Worksheet (Table 2) can be used to 
help quantify decision making. If such a rating 
scale is used, the points or the criteria can be 
changed as needed for each particular setting and 
need. Formal contracts and definitive agreements 
should be signed only after the practice is ready to 
buy a system. Although there is nothing particu­
larly different between a contract for computer 
equipment and software and a contract for any 
other large piece of equipment, some key points 
should be included in any contract.

Most important, services, not equipment, 
should be paid for. Nothing should be paid until 
the whole system is in acceptable working order. 
Any oral agreements related to the system’s per­
formance should be specified in a written contract. 
When dealing with multiple vendors, the person 
responsible when things do not work should be 
clearly specified. It is best to have one vendor re­
sponsible for sorting things out. The maintenance 
contract(s) (there may be two—one for hardware 
and one for software) should include field service 
within a specified time. Results rather than main-
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tenance efforts should be specified. If replacement 
equipment is necessary to keep the system func­
tioning, it should be readily available.

The contract should define all guarantees, war­
ranties, and services. It should provide recourse 
for both parties (for example, if the vendor goes 
out of business, all source programs should be 
available in escrow if necessary, or if the practice 
should decide later to terminate the agreement, all 
practice information should be available on paper 
and in an easily machine readable form). The 
agreement should cover payment terms, include 
dates for installation and operation, detail training 
to be provided, and specify postinstallation sup­
port. Most computer consultants do not recom­
mend signing a standard contract; for instance, 
one should not make a final payment (or give final 
agreement) until two monthly statement-processing 
routines have been carried out successfully.

An accountant and an attorney should review 
the contract, particularly concerning implications 
for vendor indemnity liability and insurance cover­
age of the clinic for potential loss of the equipment, 
losses due to the unavailability of the system, or 
losses if the system accidentally erases practice files.

Implement the System
Adequate preparation before implementing the 

system is essential. Any new equipment or soft­
ware should be fully tested outside the practice 
by the vendor. Time should be taken to give the 
staff job-security assurance and encouragement 
to learn new tasks (especially to improve their typ­
ing skills), since it is unlikely that computers will 
reduce personnel. Time is needed for the staff to 
learn the new tasks. New forms may be necessary, 
and there should be adequate time to test these 
forms before they are put into use. Again, empha­
sis should be on keeping the forms as simple as 
possible. If an encounter form (billing and admin­
istrative data) takes more than 20 to 30 seconds for 
a provider to fill out, the procedure is likely to 
generate significant resistance.

Written documentation of how to use the sys­
tem, with its functions clearly specified and every 
step and operation clearly written, is another key 
element. This documentation should include a full 
system and program description, operator instruc­
tions, screen output examples, and all operating 
and backup procedures. Training manuals and the 
availability of training to the staff are essential.
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Tailoring the physical work environment to 
make the computer more compatible with human 
needs is also important. Most video terminals are 
now designed with a green background, which re­
duces eye strain. However, the terminals must be 
placed where they are easy to view, on eye level, 
and with the keyboard at a convenient height and 
position as well. Some machines now have detach­
able keyboards. Overhead lights should not pro­
duce glare on the screen. Printers are noisy and 
probably should be placed away from patient care 
areas. The issue of who does the backup tapes 
each day and where they are stored must be ad­
dressed. Fire protection, air conditioning, and 
power needs must also be reviewed. If the com­
puter is to be located in more than one area, it first 
should be implemented with personnel who are 
most comfortable with it. Some resistance to the 
computer will undoubtedly occur. Often, begin­
ning with a game or two will ease initial insecurity 
in dealing with the system.

There should be a test period with parallel op­
erations of both the new and the old systems. 
Often this test period is continued for months. 
It is not unusual to have the computer hardware 
installed for three to six months before a system is 
fully implemented. System conversion, including 
storing patient registration data, diagnostic and 
procedure codes, and other files, is time consum­
ing. As has been noted previously, the importance 
of leadership is crucial, and during the initial phase 
it is especially important to have at least one full­
time person (either the practice administrator or a 
physician) who is fully committed to making sure 
that everyone is doing his or her job correctly, 
who is encouraging providers to fill out the new 
forms and to use the system correctly, and who is 
showing enthusiasm and commitment to the proj­
ect. Without a committed person troubleshooting 
all the problems that come up, the system is un­
likely to be implemented in an appropriate manner.

Comment
It is important to talk to other physicians who 

are also computer users in the community. Visits 
to other clinics, residency programs, or practices 
that have already worked through similar issues 
and problems are helpful and are still probably the 
best way to learn. A microcomputer at home also 
aids in familiarization before buying a system 
for the office. There are medical users groups for
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some of the common, personal computers such as 
IBM and Apple, and there are electronic bulletin 
boards for physicians to exchange information. 
The proceedings of the annual meeting of the 
Society of Computer Applications in Medical Care 
(SCAMC)* provide an up-to-date reference for 
what is happening in the field of medical comput­
ing. Finally, the Society of Teachers of Family 
Medicine, the American Academy of Family Phy­
sicians, and the American Medical Association 
have task forces, committees, and departments 
on computer uses. The publications and reports of 
these groups offer wise advice. A bibliography 
of some representative references and books is 
included at the end of this paper.
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Appendix
Sample Questions to Ask Computer Vendors

1. How much in form ation does the operator have 
to enter to record a charge(s) on an established 
patient?

2. What happens if the patient is a child in a 
divorced fam ily, w ith  the child living w ith  the 
m other and the bills going to the father?

3. How long does it take to enter a new patient w ith  
three charges fo r the day? How long to enter a 
payment? (Does it take more than tw o seconds 
to go from  one screen display to another?)

4. Can charges and payments be entered, using 
either the patient's account num ber or name?

5. How are adjustm ents handled?

6. W hat reports are produced at the end o f the day?

7. W hat happens if they are out o f balance?

8. Is there a delinquent balance report?

9. How easy is it fo r the operator to change a price 
fo r a given procedure?

10. W hat happens if the state Medicaid changes its 
form?

11. How much do statements cost?

12. How is backup handled?

13. Can messages be printed on statements?

14. How does one delete inactive patient accounts?
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